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(57)Abstract: 

PURPOSE: To reduce the electric field density of a 
semiconductor film and obtain the breakdown strength of 
a semiconductor chip higher than the withstand voltage 
of a conventional constitution by a method wherein an 
insulating film which has unevenness on its surface is 
employed. 

CONSTITUTION: An SOI insulating film (buried silicon 
oxide film) 2 which has unevenness on its surface is 
formed on a grounded silicon substrate 1. A lightly- 
doped SOI semiconductor film (n-type silicon active 
layer) 3 is provided on the buried silicon oxide layer 2 as 
an i-type layer. The silicon substrate 1 is composed of 
the buried silicon oxide film 2 and the n-type silicon 
active layer 3. A semiconductor chip formed on the n- 
type silicon active layer 3 is provided. With this constitution, carriers in the chip are 
accumulated in the recessed parts of the buried silicon oxide film 2 and the electric field 
density of the n-type silicon active layer 3 is reduced, so that the withstand voltage the 
semiconductor chip formed on the silicon active layer 3 can be improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by coming to provide the substrate which consists of 

semi-conductor film formed the insulator layer which has concave heights on a front face, and on this 

insulator layer, and the semiconductor device formed at said semi-conductor film. 

[Claim 2] The semiconductor device characterized by coming to provide the substrate which consists of 

semi-conductor film formed the insulator layer where it floated electrically and the electrified electrode 

was embedded, and on this insulator layer, and the semiconductor device formed in said semi-conductor 

film. 

[Claim 3] It is the semiconductor device which it comes to provide the substrate which consists of semi- 
conductor film formed an insulator layer and on this insulator layer, and the semiconductor device 
formed in said semi-conductor film, and the thickness of said insulator layer is beyond the drift length of 
said semi-conductor film with which said semiconductor device was formed, and an impurity is 
contained in said semi-conductor film, and is characterized by the concentration profile of the direction 
of drift length of said impurity in the drift region of said semi-conductor film being a S character mold. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device which formed the 

semiconductor device in the SOI (Semiconductor On Insulator) substrate. 

[0002] 

[Description of the Prior Art] In recent years, many transistors, resistance, etc. are connected to the 
important parts of a computer or communication equipment so that an electrical circuit may be attained, 
and the integrated circuit (IC) integrated and formed on 1 chip is used abundantly. What contains a high 
proof-pressure semiconductor device in such an IC is called Power IC. 

[0003] Drawing 37 is the sectional view showing the component structure of the conventional high 
proof-pressure semiconductor device (pin diode). 

[0004] Among drawing, 91 show the semi-conductor substrate and the low-concentration i-type 
semiconductor barrier layer (SOI semi-conductor layer) 93 is formed through the insulator layer (SOI 
insulator layer) 92 on this semi-conductor substrate 91. 

[0005] In the front face of this i-type semiconductor barrier layer 93, diffusion formation of high- 
concentration n mold emitter layer 94 and the high-concentration p mold emitter layer 95 is carried out 
alternatively. And the p lateral electrode 95 is formed in the n lateral electrode 96 and p mold emitter 
layer 95 at n mold emitter layer 94. 

[0006] Thus, there are the following problems in this kind of high proof-pressure semiconductor device, 
only carrying out that high pressure-proofing-ization is attained, since the electrical potential difference 
which applied voltage is shared with a component body and an insulator layer 92 (distribution), and 
requires it for a component body is reduced according to the constituted high proof-pressure 
semiconductor device. That is, since there is a limitation in the electrical potential difference which can 
share an insulator layer 92, with structure, the further high pressure-proofing-ization has conventionally 
the problem of being difficult. 
[0007] 

[Problem(s) to be Solved by the Invention] In the high proof-pressure semiconductor device which used 
the conventional SOI substrate like ****, since there is a limitation in high pressure-proofing-ization by 
the SOI insulator layer, there is a problem that the further raise in pressure-proofing is difficult. 
[0008] This invention was made in consideration of the above-mentioned situation, and the place made 
into the purpose is rather than before to offer the semiconductor device equipped with the pressure-proof 
high semiconductor device. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the semiconductor 
device concerning this invention (claim 1) is characterized by having the substrate which consists of 
semi-conductor film formed the insulator layer which has concave heights on a front face, and on this 
insulator layer, and the semiconductor device formed at said semi-conductor film. 
[0010] Moreover, the semiconductor device concerning other this inventions (claim 2) is characterized 
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by having the substrate which consists of semi-conductor film formed the insulator layer where it floated 
electrically and the electrified electrode was embedded, and on this insulator layer, and the 
semiconductor device formed in said semi-conductor film. 

[001 1] Moreover, the semiconductor device concerning other this inventions (claim 3) It has the 
substrate which consists of semi-conductor film formed an insulator layer and on this insulator layer, 
and the semiconductor device formed in said semi-conductor film. The thickness of said insulator layer 
It is beyond the drift length of said semi-conductor film with which said semiconductor device was 
formed, and an impurity is contained in said semi-conductor film, and it is characterized by the 
concentration profile of the direction of drift length of said impurity in the drift region of said semi- 
conductor film being a S character mold. 
[0012] 

[Function] According to this invention (claim 1), the pressure-proofing of a semiconductor device to 
which the carrier in a component was formed in the crevice of an insulator layer at the semi-conductor 
film since the electric-field consistency of the bank and the semi-conductor film became small becomes 
high. 

[0013] According to this invention (claim 2), with the electrode with which it was charged in the 
insulator layer, since the electric-field consistency of the semi-conductor film becomes small, pressure- 
proofing of the semiconductor device formed in the semi-conductor film becomes high. Moreover, when 
using the substrate which consists of semi-conductor film formed an insulator layer and on this insulator 
layer according to this invention person's etc. research, it sets. When the above-mentioned insulator 
layer is thick, (when the thickness of an insulator layer is more than the drift length of the semi- 
conductor film) It turned out that uniform electric field are formed in a drift as the concentration profile 
of the direction of drift length of the impurity in the drift region of the semi-conductor film is a S 
character mold, that is, electric field become high locally, the place to which pressure-proofing falls is 
lost and pressure-proofing becomes high. 

[0014] Therefore, according to this invention (claim 3) based on the above-mentioned knowledge, even 
if it uses a thick insulator layer (SOI insulator layer), pressure-proofing of a semiconductor device can 
be made high. 
[0015] 

[Example] Hereafter, an example is explained, referring to a drawing. 

[0016] Drawing 1 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 1st example of this invention. 
[0017] Among drawing, one shows the grounded silicon substrate and the pad silicon oxide (SOI 
insulator layer) 2 which has concave heights on a front face is formed on this silicon substrate 1. On this 
pad silicon oxide 2, low-concentration n mold silicon barrier layer 3 (SOI semi-conductor film) as i 
layers is formed. The SOI substrate is formed of pad silicon oxide 2 and n mold silicon barrier layer 3. 
[0018] In the front face of n mold silicon barrier layer 3, diffusion formation of high-concentration n 
mold emitter layer 4 and the high-concentration p mold emitter layer 5 is carried out alternatively, and 
the pin diode is constituted by p mold emitter layer 5, n mold silicon barrier layer 3, and n mold emitter 
layer 4. 

[0019] The n lateral electrode 6 is formed in n mold emitter layer 4, and the p lateral electrode 7 is 
formed in p mold emitter layer 5. 

[0020] Thus, if a forward electrical potential difference is impressed to the constituted high proof- 
pressure semiconductor device through the n lateral electrode 6 and the p lateral electrode 7, since the 
silicon substrate 1 is grounded, as shown in drawing 2 , the trap of the electron hole h is carried out to 
the crevice of the front face of pad silicon oxide 2 among the carriers in a component (electronic e-, an 
electron hole h), consequently the inversion layer 8 of plus is formed in the crevice of the front face of 
pad silicon oxide 2. 

[0021] Since the electric-field consistency of n mold silicon barrier layer 3 is committed in the direction 
made small, such inversion layers 8 are the electric field E3 in n mold silicon barrier layer 3. Electric 
field E2 in pad silicon oxide 2 It becomes small. The same phenomenon happens also to n mold emitter 
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layer 4 and p mold emitter layer 5. Therefore, since the electric-field consistency in a component 
becomes low, only as for the part, ****** can also make pressure-proofing of a component high. 
[0022] In addition, as shown in drawing 2 , depth (height of heights) d of the crevice of pad silicon 
oxide 2 has desirable 50nm or more. It comes to be able to carry out the trap of the electron hole to a 
crevice effectively by setting it as such a value. Moreover, thickness of pad silicon oxide 2 is set to 
about 4 micrometers. Moreover, pad silicon oxide 2 may be silicon oxide, such as PSG film and BPSG 
film. 

[0023] The reason the electric-field consistency of n mold silicon barrier layer 3 becomes small is as 
follows. 

[0024] The dielectric constant epsilon 2 of pad silicon oxide 2, and dielectric constant epsilon 3 of n 
mold silicon barrier layer 3 If it carries out, when the inversion layer 8 is not formed, a degree type is 
materialized from the continuity of the electric-field consistency in the interface of pad silicon oxide 2 
and n mold silicon barrier layer 3. 

[0025] epsilon2 and E2 =epsilon3, and E3 - here, if the amount of charges produced on the crevice 
front face by the inversion layer 8 is set to Q, the right-hand side of an upper type will receive the 
modification epsilon3 and E3-Q. 

[0026] Therefore, an electric-field consistency, epsilon 2 and E2 [ 3 ], i.e., n mold silicon barrier layer, 
of left part, becomes small 

[0027] By using for a front face the pad silicon oxide 2 which has concave heights according to this 
example, as stated above, the electric-field consistency in a component can be eased, it has, and a 
pressure-proof high high proof-pressure semiconductor device comes to be obtained rather than before. 
[0028] Moreover, since pressure-proofing can be made high, it comes to be able to make high 
concentration of n mold silicon barrier layer 3, and it also becomes possible to make on resistance small. 

[0029] Drawing 3 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 2nd example of this invention. In addition, in the 
following drawings, the same sign as the above-mentioned drawing shows the same part or a 
considerable part, and the detailed explanation is omitted. 

[0030] The point that the high proof-pressure semiconductor device of this example differs from it of the 
1st example is to have prepared silicon oxide 2a which has concave heights in the front face also on the 
top face of n mold silicon barrier layer 3. 

[0031] According to this example, the electric field of the top in n mold silicon barrier layer 3 can also 
be eased, and pressure-proofing can be further made high. In addition, the trap of the electron will be 
carried out to the crevice of silicon oxide 2a. 

[0032] Drawing 4 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 3rd example of this invention. 

[0033] The point that the high proof-pressure semiconductor device of this example differs from it of the 
2nd example is to have formed the field plate 1 1 on silicon oxide 2a. 

[0034] According to this example, the heavy current community formed in the p lateral electrode 7 side 
by the heavy current community formed in the n lateral electrode 6 side having been eased, and having 
formed the field plate 1 1 with the field plate 1 1 is eased by silicon oxide 2a. 
[0035] Drawing 5 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 4th example of this invention. 

[0036] The point that the high proof-pressure semiconductor device of this example differs from it of the 
2nd example is for the front face of pad silicon oxide 2b on a silicon substrate 1 to be flat. If pad silicon 
oxide 2b is thick, sufficient pressure-proofing will be obtained. If it puts in another way, when pad 
silicon oxide 2b is thick, pressure-proofing only with sufficient silicon oxide 2a will be obtained. 
[0037] Drawing 6 and drawing 7 are the top views showing the concavo-convex pattern of pad silicon 
oxide 2 (2a, 2b). 

[0038] Dr awing 6 shows the example with the circular flat-surface configuration of a crevice, and, as for 
drawing 7 , the flat-surface configuration of a crevice shows the square (polygon) concavo-convex 
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pattern. Such a concavo-convex pattern is easily producible by using a well-known photolithography 
technique and an etching technique. 

[0039] Drawin g^ is the sectional view showing the concavo-convex pattern of pad silicon oxide 2 (2a, 
2b). 

[0040] In drawing 8 (b), by the cross-section configuration of a crevice showing the triangular example, 
the cross-section configuration of heights shows the example of a taper, and drawing 8 (a) shows 
[ show / the cross-section configuration of a crevice / the example of an inverse tapered shape ] the 
example of a trapezoid [ configuration / of a crevice / cross-section ], and drawing 8 (e) shows [ drawing 

8 (c) / drawing 8 (d) ] the example with the irregular cross-section configuration of concave heights. 
[0041] Drawing 9 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 5th example of this invention. 

[0042] The point that the high proof-pressure semiconductor device of this example differs from it of the 
1st example is to have formed the floating electrode 9 in pad silicon oxide 2. If it puts in another way, in 
this example, the pad silicon oxide 2 where the floating electrode 9 was embedded is used. 
[0043] Thus, if an electrical potential difference is impressed to the constituted high proof-pressure 
semiconductor device and the electrical potential difference is raised, as shown in drawing 10 , an 
avalanche phenomenon will arise by the heavy current community inside a component on a certain 
electrical potential difference, and electronic e- and an electron hole h will occur. 
[0044] This electron hole h is the same principle as EPROM, through pad silicon oxide 2, avalanche 
impregnation is carried out at the floating electrode 9, and the floating electrode 9 is just charged. 
Consequently, the electric-field consistency in a component is eased. 

[0045] The electric- field distribution in the component of Saki whom an avalanche phenomenon 
produces in drawing 1 1 , and the electric-field distribution in the component of Ushiro whom the 
avalanche phenomenon produced in drawing 12 are shown. When the amount of charges accumulated in 
the floating electrode 9 is set to Q, electric-field distribution of n mold silicon barrier layer 3 after 
avalanche phenomenon generating is Q/epsilon 2. Only the corresponding magnitude was eased. That is, 
when an avalanche phenomenon occurs, the area shown with the slash of n mold silicon barrier layer 3 
of drawing 11 is Q/epsilon 2 as shown in drawing 12 . Only the corresponding magnitude becomes 
small. 

[0046] Avalanche impregnation of the electron hole is carried out, and by n mold silicon barrier layer 3 
of the part of the electrified floating electrode 9, even if it impresses the electrical potential difference of 
the same level as last time, an avalanche phenomenon does not once occur. That is, the part in which the 
avalanche phenomenon occurred within the component before is memorized when the floating electrode 

9 has a charge, and even if there is electrical-potential-difference impression, in the part, the charge 
charged in the floating electrode 9 works so that an avalanche phenomenon may not occur. 

[0047] In this example, beforehand, a pulse voltage or the electrical potential difference to which level 
becomes high gradually is impressed to a component, an avalanche phenomenon is generated in a 
component, only a required thing is electrified among two or more floating electrodes 9, and the high 
proof-pressure semiconductor device of high pressure-proofing is realized. 

[0048] In addition, in order to generate an avalanche phenomenon effectively, as for the distance d from 
the front face of pad silicon oxide 2 to the front face of the floating electrode 9, it is desirable that it is 
160nm or less more greatly than 5nm. 

[0049] Drawin g 13 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 6th example of this invention. 

[0050] The point that the high proof-pressure semiconductor device of this example differs from the 5th 
example is in the short thing 5nm or less done for distance about the distance d between the front faces 
of the front face of the floating electrode 9, and pad silicon oxide 2. 

[0051] That is, in this example, the floating electrode 9 is formed near the surface pole of pad silicon 
oxide 2, and an electron hole is poured into the floating electrode 9 not according to avalanche 
impregnation but according to the tunnel effect. 

[0052] In addition, the amount of charges of a floating electrode is finely controllable by carrying out 
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bias of the substrate potential for a floating electrode like the case of the control gate of EEPROM, the 
charge up or when carrying out a discharge. 

[0053] That is, the amount of charges of a floating electrode is finely adjusted by controlling each source 
of good transformation so that substrate potential, n lateral electrode potential, and p lateral electrode 
potential can be controlled independently, the source of good transformation may be established in a 
substrate, n lateral electrode, and p lateral electrode, respectively, and the potential difference of a 
substrate and n lateral electrode and the potential difference of a substrate and p lateral electrode may 
become large and the potential difference between n lateral electrode and p lateral electrode may 
become small. 

[0054] Drawing 14 and drawing 15 are the top views showing the flat-surface configuration of the 
floating electrode 9. 

[0055] Drawing 14 shows the example with the circular flat-surface configuration of the floating 
electrode 9. In this case, the directivity of electric field is lost and there is no place which electric field 
concentrate. 

[0056] Moreover, as for drawing 15 , the flat-surface configuration of the floating electrode 9 shows the 
square (polygon) example. In this case, since the number of floating electrodes per unit area can be 
made [ many ], the electric field in a component can be eased effectively. 
[0057] In addition, the stripe-like floating electrode 9 may be used. 

[0058] Drawing 16 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 7th example of this invention. 

[0059] The point that the high proof-pressure semiconductor device of this example differs from the 5th 
example is to have prepared silicon oxide 2a by which floating electrode 9a was embedded on n mold 
silicon barrier layer 3. 

[0060] According to this example, the electric field of the top in n mold silicon barrier layer 3 can also 
be effectively eased now. 

[0061] Drawing 17 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 8th example of this invention. 

[0062] The point that the high proof-pressure semiconductor device of this example differs from the 7th 
example is for a floating electrode not to exist in pad silicon oxide 2. If pad silicon oxide 2b is thick, 
sufficient pressure-proofing will be obtained. If it puts in another way, when pad silicon oxide 2 is thick, 
pressure-proofing only with sufficient silicon oxide 2a will be obtained. 

[0063] Drawing 18 - drawing 20 are the sectional views showing the component structure of the high 
proof-pressure semiconductor device (pin diode) concerning the 9th of this invention - the 1 1th example, 
respectively. 

[0064] The high proof-pressure semiconductor device of drawing 18 - drawing 20 makes thin n mold 
silicon barrier layer 3 of drawing 9 , drawing 16 , and the high proof-pressure semiconductor device of 
drawing 1 7 , respectively. 

[0065] Drawing 21 - drawing 24 are the sectional views showing the component structure of the high 
proof-pressure semiconductor device (pin diode) concerning the 12th of this invention - the 15th 
example, respectively. 

[0066] The high proof-pressure semiconductor device of drawing 21 - drawing 24 forms the up 
electrode 12 on silicon oxide 2a of drawing 16 , drawing 17 , drawing 19 , and the high proof-pressure 
semiconductor device of drawing 20 , respectively. 

[0067] According to these examples, the amount of charges of floating electrode 9a can be finely 
controlled now by the electrical potential difference impressed to the up electrode 12. Moreover, the 
effect of the electric field of the component upper part can be mitigated now by connecting the up 
electrode 12 to the n lateral electrode 6 or the p lateral electrode 7. 

[0068] Drawing 25 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 16th example of this invention. 

[0069] The point that the high proof-pressure semiconductor device of this example differs from it of the 
5th example is to have used the ion-implantation layer 13 which put metal ions, such as Au, in the front 
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face of n mold silicon barrier layer, and was formed in it instead of the floating electrode. 

[0070] Since such an ion-implantation layer 13 functions as an electrified floating electrode, the same 

effectiveness as the case where a floating electrode is used is acquired. 

[0071] Drawing 26 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 17th example of this invention. 
[0072] The point that the high proof-pressure semiconductor device of this example differs from it of the 
16th example is to have poured in the metal ion locally and have formed the discrete ion-implantation 
layer 13. 

[0073] Since it is separated by the oxide film between two adjoining ion-implantation layers 13 in the 
case of this example and the electron hole by which the trap was carried out to the ion-implantation layer 
13 is not moved to the next ion-implantation layer 13, generating of leakage current can be prevented. 
[0074] Drawing 27 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 18th example of this invention. 

[0075] The point that the high proof-pressure semiconductor device of this example differs from it of the 
16th example is to have prepared silicon oxide 2a by which ion-implantation layer 13a was formed in 
the top face of n mold silicon barrier layer 3. According to this example, since the electric field of the 
top in n mold silicon barrier layer 3 can also be eased, pressure-proofing becomes high further. In 
addition, when pad silicon oxide 2 is thick, the ion-implantation layer of pad silicon oxide 2 may be 
excluded. 

[0076] Drawing 28 is drawing showing the component structure and the high-impurity-concentration 
profile of a high proof-pressure semiconductor device (pin diode) concerning the 19th example of this 
invention. 

[0077] Inside of drawing, and 2thic. It consists of quartz glass and the thick pad insulator layer of 
thickness 1 - about 100 micrometers of numbers is shown. Namely, pad silicon oxide 2thic. Thickness is 
comparable as the drift length D of a component (the die length of n mold silicon barrier layer 3 of the 
part except n mold emitter layer 4 and p mold emitter layer 5). 

[0078] The high-impurity-concentration profile of the direction of drift length of i mold silicon barrier 
layer 3i of high resistance has the description of this example in it being a S character mold 
(configuration near tantheta), as shown in drawing 28 . 

[0079] Desirably, let the field of one half extent be p mold field about [ of i mold silicon barrier layer 
3i ] from 1/10. That is, it considers as a S character mold with which a location D / about ten to D/2 field 
serves as p mold from location zero. 

[0080] Drawing 31 is drawing showing the electric-field distribution in i mold silicon barrier layer (drift 
layer) 3i of this example. P4 shows the location of n mold emitter layer 4 among drawing, and P5 shows 
the location of p mold emitter layer 5. 

[0081] The electric field in [ drawing 31 to ] i mold silicon barrier layer 3i are EC. It is fixed and it turns 
out that there is nothing the place to which pressure-proofing falls locally. 

[0082] Drawing 29 is drawing showing the conventional component structure and the conventional 
high-impurity-concentration profile of a high proof-pressure semiconductor device. That is, this drawing 
29 shows n mold high-impurity-concentration profile in the case of the component structure where drift 
length is larger enough than the thickness of pad silicon oxide 2. This n mold high-impurity- 
concentration profile is the thing of the linear model to which n mold high impurity concentration 
becomes high as it approaches n mold emitter layer 4. 

[0083] The electric-field distribution at the time of applying such an n mold high-impurity-concentration 
profile to n mold silicon barrier layer of a high proof-pressure semiconductor device which has thick pad 
silicon oxide like this example is shown in drawing 30 . 

[0084] It turns out that potential leaps up at the both ends of n mold silicon barrier layer (drift layer) 
from this drawing 30 , and the low place of pressure-proofing exists locally. If the low place of pressure- 
proofing exists, pressure-proofing of a component will be reduced rapidly and high pressure-proofing 
will no longer be obtained. 

[0085] Thus, when pad silicon oxide is thick, in the high-impurity-concentration profile of the 
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conventional linear model, the fact that pressure-proofing falls and pressure-proofing sufficient in the 
high-impurity-concentration profile of the S character mold of this example is obtained on the other 
hand is a new fact which this invention person etc. found out (when the drift length and thickness of pad 
silicon oxide are comparable). 

[0086] Although this example explained the case where a pad insulator layer was thick, even when an 
insulator layer is thin, the optimal profile of a high resistive layer serves as a S character curve near a 
straight line. When insulator layer thickness becomes 1/25 or more [ of drift layer length ], it is desirable 
for a S character curve to become tight and to make it the proof-pressure up and a S character profile. 
[0087] For drawing 32 , pad insulator layer 2ins. is 1 conductivity-type silicon barrier layer 3 n/p in the 
case of being thick. It is drawing for explaining how asking for a high-impurity-concentration profile. 
[0088] 1 conductivity-type silicon barrier layer 3 n/p An inner electrical potential difference is made into 
fixed boundary condition, and they are 1 conductivity-type silicon barrier layer 3n/p. The electric-field 
distribution inside a component is searched for by the computer program which gives electric-field E (x) 
with horizontal fixed potential, for example, solves Poisson's equation, device simulation, or analytical 
technique. 

[0089] Pad insulator layer 2ins. and 1 conductivity-type silicon barrier layer 3 n/p It is EV about electric 
field perpendicular to an interface. When (x), the optimal high-impurity-concentration profile N (x) is N 
(x) = epsilon-EV. (x)/(q-tSi) 
It becomes. 

[0090] however, epsilon - the dielectric constant of pad insulator layer 2ins., and q - base - a charge 
and tSi ~ 1 conductivity-type silicon barrier layer 3 n/p Thickness is shown. In addition, it will become 
n mold, if N (x) is negative and it is p mold and N (x) forward. 

[0091] According to the approach of this example, the configuration of pad insulator layer 2ins. is 
complicated, or even if a component is a three-dimension-configuration, the optimal high-impurity- 
concentration profile can be found mathematically. Drawing 33 is the sectional view showing the 
component structure of the high proof-pressure semiconductor device (pin diode) concerning the 20th 
example of this invention. 

[0092] The point that the high proof-pressure semiconductor device of this example differs from it of the 
19th example is to prepare multistage field plate 14F and 14Fn on i mold silicon barrier layer 3i. 
[0093] Field plate 14F It is the field plate of floating which has not been connected to the n lateral 
electrode 4, and field plate 14Fn is a field plate linked to the n lateral electrode 4. Moreover, the adjacent 
field plate is separated by the insulator layer 15. 

[0094] When a field plate is metal, it is field plate 14F. Shot key connection of the i mold silicon barrier 
layer 3i is made, or it is field plate 14F. It connects with i mold silicon barrier layer 3i through a 
diffusion layer. 

[0095] field plate 14F of the field where n mold high impurity concentration by the side of the n lateral 
electrode 4 is high here when connecting through a diffusion layer n mold diffusion layer - minding - i 
mold silicon barrier layer 3i - connecting - field plate 14F [ moreover, ] of the field where p mold high 
impurity concentration by the side of the p lateral electrode 5 is high connecting with i mold silicon 
barrier layer 3i through p mold diffusion layer - it is desirable. 

[0096] Moreover, when a field plate is a product made from polish recon, it is field plate 14F. Direct 
continuation of the i mold silicon barrier layer 3i is carried out, or it is field plate 14F. It connects with i 
mold silicon barrier layer 3i through polish recon. 

[0097] the time of connecting through a diffusion layer here - the case of the point - the same - field 
plate 14F by the side of the n lateral electrode 4 n mold diffusion layer - minding - field plate 14F 
[ moreover, ] by the side of the p lateral electrode 5 connecting with i mold silicon barrier layer 3i 
through p mold diffusion layer - it is desirable. 

[0098] According to this example, pressure-proofing can be further made high by field plate 14F and 
14Fn. High impurity concentration of i mold silicon barrier layer 3i can be made high, and it comes to 
be able to make ON state voltage (on resistance) small by the ability making pressure-proofing high. 
[0099] Drawing 34 is the sectional view showing the component structure of the high proof-pressure 
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semiconductor device (MOSFET) concerning the 21st example of this invention. 
[0100] This example is thick pad silicon oxide 2thic. It is the example in which two or more MOSFETs 
by which series connection was carried out to upper i mold silicon barrier layer 3i were formed. 
[0101] High-concentration n mold source layer 16 by which MOSFET was alternatively formed in the 
front face of p mold emitter layer 5 (in this case, p mold emitter layer as a p mold well layer), n mold 
drain layer 17 alternatively formed in the front face of i mold silicon barrier layer 3i, It is constituted by 
the gate electrode 19 formed in the insulator layer 15 on p mold emitter layer 5 between this n mold 
drain layer 17 and n mold source layer 16 (p mold well layer), and i mold silicon barrier layer 3i. In this 
case, an insulator layer 15 consists of a thin insulator layer as gate dielectric film, and a thick insulator 
layer which covers the gate electrode 19. 

[0102] In the conventional SOI substrate, since pad silicon oxide was comparatively thin, if any device 
cannot be found and series connection of the component is carried out, high pressure-proofing will no 
longer be obtained. 

[0103] On the other hand, by making thin enough high impurity concentration of i mold silicon barrier 
layer, when pad silicon oxide is thick, even if it carries out series connection of the component, high 
pressure-proofing is obtained. However, there is a problem that ON state voltage becomes high, in this 
case. 

[0104] On the other hand, first, in the case of this example, pressure-proofing improves by the high- 
impurity-concentration profile of a S character mold, and the charge generated when i mold silicon 
barrier layer 3i depletion-izes further is negated by field plate 14F and 14Fn. 
[0105] Therefore, according to this example, it is thick pad silicon oxide 2thic. Since high impurity 
concentration of i mold silicon barrier layer 3i can be made high even if it uses, both raise in pressure- 
proofing and low ON-state-voltage-ization can be realized to coincidence. 

[0106] Drawing 35 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 22nd example of this invention. 
[0107] The point that the high proof-pressure semiconductor device of this example differs from it of the 
19th example of drawing 28 minds the insulator layer 21 (not specifically shown) which consists of 
insulating materials other than an oxide (for example, air) on an insulator layer 15, and is long field plate 
14L. It is in having prepared. 

[0108] Pad silicon oxide 2thic. When thick, concentration of electric field reaches far and wide and takes 
place in the conventional high proof-pressure semiconductor device. That is, concentration of electric 
field takes place not only i mold silicon barrier layer 3i but near n mold emitter layer 4 and the p mold 
emitter layer 5. Moreover, even if there is no concentration of electric field, most part of i mold silicon 
barrier layer 3i which is low-concentration n mold silicon layer becomes p mold. 
[0109] However, according to this example, it is long field plate 14L. Concentration of the electric field 
of the field covering n mold emitter layer 4 can be effectively controlled from i mold silicon barrier 
layer 3i, and the whole i mold silicon barrier layer 3i can be further used as n mold. Moreover, 
production of MOSFET will become easy if i mold silicon barrier layer 3i can be kept such in n mold. 
[0110] Drawing 36 is the sectional view showing the component structure of the high proof-pressure 
semiconductor device (pin diode) concerning the 23rd example of this invention. 

[0111] The point that the high proof-pressure semiconductor device of this example differs from it of the 
2 1 st example is to have used longer field plate 1 4LL. 

[01 12] That is, in this example, long field plate 14LL prolonged from n mold emitter layer 4 to p mold 
emitter layer 5 is used. 

[01 13] By using such long field plate 14LL, concentration of far-reaching electric field can be controlled 
more effectively, and i mold silicon barrier layer 3i can also be kept more effective now in n mold. 
[01 14] In addition, this invention is not limited to the example mentioned above. For example, also in 
the case of high proof-pressure semiconductor devices, such as other high proof-pressure semiconductor 
devices IGBT, for example, a horizontal type, and a horizontal type IEGT, this invention is effective 
although the above-mentioned example explained the case where a pin diode and MOSFET were used 
as a high proof-pressure semiconductor device. In addition, in the range which does not deviate from the 
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summary of this invention, it deforms variously and can carry out. 
[0115] 

[Effect of the Invention] By using the insulator layer (claim 1) by which concave heights were formed in 
the front face according to this invention (claims 1 and 2), and the insulator layer (claim 2) where it 
floated electrically and the electrified electrode was embedded, as explained in full detail above, the 
electric-field consistency of the semi-conductor film can be made small, and pressure-proofing of a 
semiconductor device can be conventionally made high. 

[0116] Moreover, also when an insulator layer thick as an insulator layer which constitutes a substrate 
by using the concentration profile of an impurity as a S character mold is used according to this 
invention (claim 3), pressure-proofing of a semiconductor device can be conventionally made high. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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HEWtlU *©«E*±*fT^<fc, 01 Ofc^f 20 
<k5fc, fc*«ETJR?rt^3«»K:J:»>7/^:/S' 

[0 0 4 4] C©IE?lhf4, E PROMtlRlUliaT', 

So 

[0 0 4 5] 01 1 iCT/^yis xmMtf%.v%$ti<Dm 
*rt©«IMMi, 01 2fc7/<5V5'x8Wttf£i;fc« 
©SfS^flWSIMJ'flifcjjxf,, 7a-r-c V^Hffi9feS 30 

yfxmm%£.tzt, 01 longfyavsttJi 
3<Dmmv7jk-£tifcwfflt. 01 2(c^-r<t^tc, q/ 

[0 0 4 6] t^ofcA,, E7Lfr7A-5yi'xiiA2n, 
^tt L fc 7 n -• f > £*««B 9 ©g|5#© n g > U 3 >g 
1£J13T*(4, g5@fclHUl/^©«E*EPi!lPbTt>, 7 

;<5v>>iSftiifitftv\ -r&fc-fe, ciwcaswe 40 

7/^>*x5!#lfrje#fc$#*7n-T*y?'«ffi9 
fr«ffi*#oCi:£J;9IE1§bT*5!), ttEEMofr&o 

tc 7a-f^ >y«ffi9fc^«L/-cm##ffK. 

[0 0 4 7] #§lffi0<JT*(;i, fc^frUfe, JIHPK/WX 
WBES fctttfc* K U^MffiB < * SttEfcEPftP L T, iR 

>?W&9<D5%. ^BfttO^SWt*^ S5BE 

©abe^mm**?****-*. 

[0 0 4 8] fcfc, 7/^V yi/x^^SWtC^afeS 50 
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« -5 fc 46 fc f4 , > 'J 3 m 2 ©gffifr £ 7 a 

— r-f >yttfii9©SffiST'©Kfidf4, 5nmi!)^ 
# < fro 1 6 0 n m«TT'£« C fcfrSIS: U\ 
[0 0 4 9] 0 1 3(4, *8&0g6 0£]i0fc:ffi3S 
BE¥#f*5£T (p i r\94 K) 

[0 0 5 0] *%tt0y©ffiBE¥WMt?*ffi5O%K 
WfcHftSiSti, 7n-7Wyil8s9©SffifcJI&* 
>J 3 vUffcM 2 ©SB©W©K8i d * 5 n m WTO 

[0051] -rafc-s, 3^ 

$fb§£ 2 ©Sfflgi3fi$(c 7 n-r -r > y«l 9 
7L*7o-r-f >^«ffi9fcaA-rs<kafc*oT^ 

[0 0 5 2] &*3, 7D-r- ) '>yS«i*f-v-^7>y 
73;fct47V*?-\'-^-f EEPR0M©3y 
ha-;l/y-h©J§-&i:|B]®{c, SffiHK/W7xt 
£<:i:(c4'), 7n-f-f >^tto^+- 5?a**«> 
fflfrfC^JffllT'tSc 

[0 0 5 3] -f&frti, S«Hffi, nltlii, pfl 

naoitffis, fc£tf»«fcpMitffifc©m<igfr*t 

< * 0 , fro n ffliJBH fc p t ©H©«4Mfr/hS 
<&S4:9ti:, &Wgtti®£$yirf *<li:(c4'), 7a 

[0 0 5 4] 0 1 4, 0 1 5(4, 7U-7-<(V9nm9 
©¥ffi»tt£^-f¥®0T'fc£o 

[OO5 5]014(i, 7n-r^yi7*mS90 I FffiJg 
«««P3JBO0ll*wL/TV^*. C©i§^, HJ?©73iaHxfr 
4<ft0, m^fr«4»f%tC5fr*^. 

[0 0 5 6] S/fc, 0 1 5«, 7D- r-O-ySISg© 
Tffi^ttfrE^m &Am O0IJ?:^LT^5. C©« 
#ffiBifiat)07n— f^>y«tt»%^<Tf#* 
OT\ SftjRWKjR^rtOWffSglft-rftCi:^**. 

[0 0 5 7] ^fe, Xh7^7«©7D-f-cyi'*iI 
9£fflVvCt>&V\, 

[0 0 5 8] 01 6(4, *^WOS7OHffi01JC«SS 
BE^NM**? (p i n*-T*-K) OjR^WJfl*^ 
Kffi0T**So 

[0 0 5 9] **SS^J©^BE^ft^Tfr^5©«fiS 
nSJi/';3>ig14«3±(C7a-r-f 

[0060] 4ntf , n m~> V 3 y?gttS 3 

[0 0 6 1 ] 0 1 7(4, *^O$8O$ft0K:ft£ff 
BE*««*^ (p i n^*-K) ©SSWfljSfcjST 



(5) 

7 

[0062] *nmm<Dmw&*mfc% : ?ffm7 <onm 

«2b*wwtiii -HfraifEtfsstis. &S"fft 

[oo63]0i 8-02 o«, ^-n^n, 

9~mi i" (Dmmmic%zm&mwm : ? (pm? 

-r*-F) oiR?«iJi*s-rwiBBiT*s. 

[006 4] 01 8-02 0©»HEiM|{*#F«\ * 10 
n^n> 09, 016, 01 7©K»E¥«W**?©n 
Si/'Jnyjgtt«3*^< Ufcfc©?**. 

[0 0 6 5] 0 2 1-0 2 4it s ZtlZtU *»U3©Si 

1 2-351 5©^fflfcft3flffiE¥*tt*? (pin 
*y*-K) <73« : F1i3g^^-r»rffl0T*fe?>„ 

[0 0 6 6] 02 l~H2 4©WRE¥S|fl*?W\ * 
n^ft, 016, 017, 019, 02 0©iSi»E¥» 
(*JR : fOS";3^»{l:IS2a±K±»«ffil 2*Rttfc 
&©T*fc5<, 

[0067] cne>©fisiw;:j:n«\ ±gpa® 1 zk 20 
H2^n ffliiws 6 $ fe« piiw© 7 icmmtz CtlC 

ckO, **±»©fffl^i»*ll«T*SJ:$fca*. 
[0 0 6 8] 0 2 5«, 6cOH)5SMiC«S 
«WE¥SWI*F (p i n*-f*-F) OJlfFWJfi*^ 
fBrffi0T'*?. o 

[0 0 6 9] *HSfi«<0?a5»E*Jil#JR?*<«5<D||S(i 
tc, n^>ya>rS14Ji©«Efc:Au&if©£S'f*>' 30 

[0 0 7 0] Cl£D<j:-5*-r^>ttXS 1 3 fILft 

[0 0 7 1 ] 0 2 6tt, 1 7 ©HSgfflC^a 

KBE****? (p i n^f*-F) ©*?*£** 

[0072] tmmmmExmmwm 1 eon 

[0073] #*»©«£•, KttW*ro«9-r*yft 
Hi 3K»»ba^fci&, y-**»©»£*i»ih-e* 

So 

[0 0 7 4 ] 0 2 7 #8E©lf! 1 8 OgflfefflfCftS 
KBEPHW**? (p i n*y*-F) ©jR?*3ft*;R 
•f»r)S0-C£5. 

[007 5] *£^©ffietE¥#ttJK?tf;il 16©^ 50 
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NfflOWlfcHStAli, n §Jv";n yaffil 3 ©±E 

^*>aAMi 3 a«wa«ti^^U3ymbit2 

^fctt, «ii*->U 3>IWfcil2 O-f 

[0 0 7 6] 02 8ti, #^©Jfn 9©HlJ!ii§0JtC&i. 
«BE¥*W*F (p i n^^-F) ©JfHMBififcJ: 

[0 0 7 7] 0*, 2 thic . teESWXfr^&O, * 

t%t>*>, aa»^u 3>wui2 thlc> ©/»?&, nt 

5*^fca»©nffi'>U3>Sffli3©ft?) fcPlS 

[00 7 8] *£ffi0)l©&tta, ^»fii© i fis> V n y 

tf, 02 8tC^f<}:5fC, S^S (tanOCiSV^ 

[0 0 7 9] SSKtt. lSS"J3>1Stt*3 1©1 
/l 08*fr&¥a8S©H«*p8««fc"rs. of 
0, ffi«-tfn*>6ffiBD/l 0~D/2gfiOlWp 

[0 0 8 0] 0 3 Hi, #gU?6f?lJ© i as"; nygttJB 
(FU7FS) 3 i rtOWWWMtiR-rHT**. 0 

<f, P 4«nSx$-y*/i4©{jiH. P5fipSix = >y 

*«5©tfifi£^LTVSo 

[0 0 8 1] 03 lfr£> l§J->Ua>-g1tH3 irt©S 
5M4E C T— ^T-fet), HEjWSmWfcffiTfSfcca 

[0 0 8 2] 0 2 9«, ft*©flftE¥WtJR?©X? 
flBS43J:tWFtt«)«Krn7r'r;l/*^rBIT»5. t 
SfoS, C©029«, F'J 7 y=iV& 
fbM 2 ©J»£ J: 0 t+»te*#i/>jR?«5ft©«*© nS 
3 N««i»«7'a7rW;l/**LT^S. conl^Hj 
fflS7a7r-r;l/«, nUx5<y*E4£jfitt<f;:ott 

[0 0 8 3] c©J:9*nS J F>fi%l»S7a7ri';U 

**»£*»«*?© n S$/y n VS14«(c®ffl L/fcJf 
£©*##*P*0 3 0 £ ^fo 
[0 0 8 4] CO03OA^nSi";3>iStI (F'J 
7FH) ©ffi«BT*Hffi*^fe±*^TUSv\ ^R?rWfc 
WE©{ft^ ttZtffitE-t %> Cttfiftfri. »E©fllV^ 
t C 5 *^'> L Tf S t , *?©WE«ft»te m. 

[0 0 8 5] C©J:-Jfcffii*«>y3>'»ffcil««WV^ll 

(ia»j/'j3>wtio f y 7 h*fej:tfj»s#ra 

8fi©«^) tt*©«»Sj©3F«14«S7 , D7r 
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-Ol/TttBEiBMSTU -jfr, *^SS0H©S^1!©^ 
Wm.fu 7 7 -f /l/T»tt+»a»E*«» 1 ^ ? * 

[0086] *%mm±, m&Kimmtfm^m'&K. 

[0 0 8 7] 03 2tt, ai&»NMM(2 ins .^JPV>ltd' 
©-»mS-> U 3 >ffittB 3 n/p ©*W*Bfi7*n 7 7 

[0 0 8 8] -»SS^>U3>)Stt«3 n /p F<3<D^E£ 
BJE«lf*ft i: U -S»«SS/ U 3 3 n/p fc* 

¥*lfilO*ffi*<-JBO«ffE (x) W*tf, # 

[0 0 8 9] aii*«S«W2 lns> fc-5l«S'>'j3>S 
14«3 n / p f:OffBifcSlia*»*Ev (x) fc-rs 

fc, mm^m^mm^uyr-f/VN (x) a, 

N (x) =£ • E v (x) / (q • t si ) 

[0090] tztcu £ an^teum 2 lns comm. 
* qasraffi, t Si ti-««3y^'j3>jgiis3 n/p 

©W**jRLT^S. fcfc, N (x) J^ft-Pintf p 
S> N (x) ET'&ftffnSUfc&So 
[0 0 9 1] #IM©#ffi£J:nii\ aii*$6Mi^2 
ins . ©JWWWWtTf » o •? , 3 3J?7cWa»«T 

Sott) ft?tt£ AB&TOGft»£7'ci 7 7^ S 
£o B3 3& *ftHO£2O0ft^fttCff«ffiBE¥ 
m&m? (p I n^-f*- K) OH5?fll3fi*^-r»riBE8 

[0 0 9 2] #^jffi0J<DJS»E¥«&iR?tf!f! 1 9 0H 

£l3©7^-/l/F7*b-h 1 4 F , 1 4 Fn jW8tt6nT 

[0 0 9 3] 7-f-;l/F7'U-M 4 F fcin{RIBB4K: 
S^bTI/^^7n-ri'>^07-C-;l/K7'U-hT' 
7^-71/ K 7b- h 1 4 Fn fcl:n{BI«B4£&&l, 
fc7-C-;l/F7'b-hT'fe?. 0 Sfc, M0*37-f-/I/ 
FTV-httlftBBl 5fcJ:!>#B*tiTV3. 

[0 0 9 4] 7<f-;l/F7*U-F*«fcBB©«£fctt, 
7-C-;l/F7'b-h 1 4 F t lS->»j3>gtt«l3 i fc 
t->3 7h *-«R-f S *\ S fcte 7 -f F7*b- h 

1 4 F z&fmzftvx i s«>u nvgtt«3 1 cbb 

f So 

[0 0 9 5] CC?, t£BB*fl-LTSttr<&J:Stt. 

n i«i 4 ma n m*mfi*&tm^w*oy -r f 

7b- M 4 F «nS!tt;aUi*^LTigas/'j3VJStt 
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jb 3 1 1 »« u s fc, p urn 5 m<o p shtoribb 

*<BHW*©7<f-.rt/F7V-F 1 4 F tepS&ISJI* 

[009 6] Sfc, 7-f-;l/F7*b-h!b^'Ji/'j3y 
7-f-;l/F7'b-h 14 F t ISJ->'J3 
>rSttS3 i fc*B»SMJl-r**\ Sfc«7-c-;VF7" 
b-h 1 4 F %*yS/U3^*^LT lS5"J=jy}gtt 

13 1 tssR-r*. 

10 [009 7] tilt'v tt«**ftl,T»«"r*i:*W\ 
t I^Hitc , n f ijflffi 4 fij©7 -C F 7*b- h 
1 4 F *4nSttttB*fl-LT\ Sfc* PBBB5BQ7 
-r-/VF7'b-M 4 F apSft&ttBfcrtLT, i SS/ 

[0 0 9 8] *B*BfcJ:*itf % 7-c-;l/F7'b-b 1 
4 F . 1 4 Fn fcJ:»)» S6KBE%flS<T?ffS. BE£ 
»<-e*5Ct»cJ:0, igS"J=i:/iSttB3 i©*« 

20 [0099] 034tt, *5m<omz lomfafflicmz 
isM&^mwm? (mo s f e t) (otz&w&iThtm 

[oioo] *nsgfij{i, m^®&frisva>mitm2 

thic. -t° 1 3Vgtt«3 i tefflflSBRStifctt 
&<DM0S F ET£»l£Lfc0IJT*&3o 
[0 10 1] MOSFETli, (C<D 
«-&{C«p^7x;HfcLT<0p3yx=-y^l) ©gflS 
ftfc**fc© n H V-X« 1 6 t , I 
a«>U3yJSSffii3 i ©affiK8S»J&«2ttfcnS 
30 FWVll 7 COnffiFU'fVJil 7 knSV- 

«t tf i >; n vjgtte 3 1 ±coigigii 1 5 mm&i£ 

*lfcy-F«ff 1 9fcK*0«l««tlTV^. COJf 

1 5 t- bmmmt ltowv^sbh 

fc, y-F*ttl 9$B?J?V*e81ltfcfr&&S 0 
[0 10 2] ttf5l5<DS 0 I S«T*«> m&His*) 3 >K 

[0103] «a*i/U3>iMkii*«j»^»^fc 
[0104] cnicmsT*%mm<D®&\u^ t-r, 

S *SO^tt*»a 7n 7 7 f ;l/fC «fc t) WE*<|6]± U 
* 6fc i Sh> 'J 3 yjgttS 3 I tf&gfbLfc 1 1 »c»ife 
-rSBW^-r-^l/Fyu-H 4 F . 1 4 Fn Kcf3ff 

[0 10 5] LfcAST, **W«lteJ:ni*> BV^fflii 
50 *S"Jn>Bft«2 thic . ^rfflV^Tt, iSJ->U3yrg14 



(7) 



8-88377 
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«* >mEit<D¥ttz wimcgmr- * s a o t ft « „ 

[0 1 0 6] 0 3 5 tt % #5£BJ1©I&2 2C&&mK9k* 

i&M&*m»m? (p i n^-r*-K) <Dm?mm*7n 

[0 10 7] 3|^»0|<i!>ieRE¥«(4iiR7^BI2 8 ©If! 

[0108] «&*->y nvitft«2 th i c . *m>t§ 

tt*©K»E¥»fl*F-Z?tt, *IM>«*jW£IEIfl 
fC^fe^TgCSo fft*?*u «#©&*«> !I!S/U 
3>r£tt/l3 i nSi;'^l4« pfx 

5-y*«5©3fi£T'tigi:6o ttft©H*tfft< 

S3 i ©frftt>©gtf#tf pSKftSo 

[0109] b*>u *nafiflfnc±ntf, sv>7-c-;v 

««WT*, S£tC 1 SS/'jnyffittJi3 i ©£<*£n§U 

tc-rsc tfc> coj:dfciais/y=i>g 

14H3 iZnmKUvcttf-eznii, MOSFETO 

[0 1 1 0] H3 6tt, *«W©a2 3©HJ(iWt«5 
flfBEE^JW**? (p i n^-f^-F) ©JtfPHUfifcw 
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[0111] *^SS«OKBfl£*aM**?*<a2 1 ©n 

[oi 12] ^mmmx-it, niiS'^i 

4 frP. pix5 >y *JI 5 $ TSEtf feJlV^-f-^ F7*U 
-h 1 4 LL £ffl^TV->£ <> 
[0 113] C©<fc9ft;Rl/"'7'T-;l/F:/U-l- 1 4 LL 

<? S&Stotc n gy»c«o C t #T* 1 2. «k 9 £ ft 5o 
[0 114] ft*, *»Wtt±5EUfcS!J(HWfcPBJ6«n 

fl*?fcLTp i nm-K^MOSFETSffl^ft 

m«\ ami gbt\ ain egtuoikwe 

[0 115] 

2) tcj;n«\ mmizmamm^nrcttmm (is* 



10 



20 



30 



[0 116] Sft, *«W (IS** 3) K*ntf, T« 

flf* J: t) t ¥i»ttiilf ©BE£«i < T* t «. 
[0ffi©ffi#ftlBB;n 

db i ] #«w©i& i ommtcukznmmimwm? 

(p 1 n*^*-F) <Dm?mm%7jk?!g\M® 

[02] 0 i ©KBE¥»t*i?©{t$ • ja*%BHB-r 

£fc«>©0 

[133] *9&noS2O^ffi0!ltcffi«nirE¥9(tiR? 
(p i n2V*-F) OJlH'fllJfi^-rWiBH 
[04] *f?W©S3©^SS0iJ{i:^5ffiBE¥*i*ll? 
(p 1 n^-f*- F) OiR^Wii^^-rWiBH 
[0 5] *5IW©^4©HSSWc^5B»E*Slf*^ 

(p i njr-r*-F) ofn^mm^tmmm 
[06] a5i»*>U3yjWbJii©iaiQ/^-y*^-r¥ 



[07] ffi&»S/Ua>mUlOffiOpga/<jr->*$ 
■f 3 Fffl0 

[08] fflji*i/u=iyffi{b«©[H]£!iA*->%^-r»r 



[09] *«ifloa5 0*aflfiJt««JKBE#Wf*jR? 
(p i n2V*-F) OXTWBt^-MaiB 
[0 1 0 ] 0 5 ©H»E¥»{*jR?©mB • »«*IWB . 
^Sfcft©0 

[011] 7><5V5'x3!*#£i;SM©#?rt©*ff 

[01 2] 7'<?:/S'xHktf£Cfcft«»R7fl0«!? 
»^^^-T0 

[01 3] Mno»6Olltt0|(c««KHE¥«fM 

[014] D— f ^>ymffi©¥ffi»«*jjR'r¥ffiH 
[01 5] o-^v^ftoffioTffifcttfcjjVtTiE 



[016] *?m©£7©*JMHfcftSmE*HMtJfi 
T (p i n^-f*-F) OJR^KBtJfe^-rWffiBI 

[01 7] *m±<om&<o$mm\m%mbK*mwm 

¥ (p i n*V*-F) OJR^OBSife^-rKiBH 
40 [018] *^©m 9 OSUtmicff «XHE¥«WR 
? ( P i n^^-F) ©Sfr?8i3££jjVf»ra50 
[019] *^EW©^1 0©^»fc^i,liBE¥»f* 
JR? (p i n^^-F) ©^*3i^-r»Tffi0 

[020] ^m<omi KD%mmic&zismm*m# 

If (pi n^*-F) ©*^«5ft*^-r»iBH 
[02 1] *8E©S?1 2©H«5«|K«*5KBE*SW*: 

*f (p 1 n^-f*-K) ©JR^WaSftw-rWiBH 
[0 2 2] *^Bfl£D^l 3«^lttmiCft«ffirS¥Vftc 

If (pi n^*-K) oiK?«Hfi«^RrffiB 
50 [023] *%W<Dm 1 4 ©^jSfifflJtc^SBBE^^i* 
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If (p i n*V*-F) OJR^mJBS^-rKffiH 

[0 2 4] #^©$111 5<D*ffi0f£ffSffiKE¥*{* 
If (pi n5f-r*-K) ©If<#ii£^1-»iffi0 

[0 2 5] 6 0*lMlCflt«JIHE¥*{t 

Iff (pi n^*- F) ©IfHfji£^-f»Tffi0 

[0 2 6] #fgH.fl©SS 1 7©^M0K&5ME¥»{* 
If (p i n*V*-F) OXftttifi^-fffiBBI 

[02 7] *«W©»1 8©S^Wc&Sffi»E¥»f* 
«f (pi n2V*- F) ©If«)g£*T»iffi0 

[028] *awoai 9omtnicft«aeE¥«f4: 

If (p 1 n^*- F) ©JRf«36fcJ:rPRKto:/n 
[0 2 9] fi£fc©ME¥»f*If ©If«3cfctf^ 

[030] 02 $<D'tfL*oimK.*mwm? rt©m## 
^^^1*0 

[03 1] H2 8Q£fflfflOftHE^ttft?rt0«ff 

[032] ttii*iifiigiigjp^^©«3ss^ffiteiaay 

[033] *%.m<DM2 oomimK**ws!E*mi* 
if ( P i n^*-F) oif«3t%^-r»iffi0 
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[0 3 4] *%W<Dm2 1 Q$tt0»CftSffiftE¥«tt 
If (MO S F E T) ©If «3t**-fWrffi0 

[035] ^m<omz z<ommK.%zisw& : &mt 

If (p i n^V*- F) ©Iffltit£*t»TE0 
[03 6] *%W?>Wi2 3Q$ffi0|k:ftSftBE¥g{t 
If (p 1 n*-f*-K) ©If$3I£*Rf»rE0 
[03 7] ft#©l5ItE¥t9f*If (plnW- 

f) ©if <gjt^^-r»Tffi0 

[ft*t©i&W] 
10 l 
2 

2 thlc. 
3 
4 
5 
6 
7 
8 
9 

20 1 1 
1 2 
1 3 



•*i&#5/y n >mtm (soi miud 
•»i,>Ji&**e*irai (soi mmm) 

• n 'J 3 ySffii (SOI 

•pSX$7?I 

• n ®MfiS 

■mm 

-±»*« 
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7 
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2 
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[03] 
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